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Abstract—Energy plays an important role in NFC passive tags 

as they are powered by radio waves from the reader. Hence 
reducing the energy consumption of the tag can bring large 
interrogation range, increase security and maximizes the reader’s 
battery life. The ISO 14443 standard utilizes Manchester coding for 
the data transmission from passive tag to the reader in the majority 
of the cases for NFC passive communications. This paper proposes 
a novel method of Manchester encoding using the adiabatic logic 
technique for energy minimization. The design is implemented by 
generating replica bits of the actual transmitted bits and then 
flipping the replica bits, for generating the Manchester coded bits. 
The proposed design was implemented using two adiabatic logic 
families namely; Positive Feedback Adiabatic Logic (PFAL) and 
Improved Efficient Charge Recovery Logic (IECRL) which are 
compared in terms of energy for the range of frequency variations. 
The energy comparison was also made including the power-clock 
generator designed using 2-stepwise charging circuit (SWC) with 
FSM controller. The simulation results presented for 180nm CMOS 
technology at 1.8V power supply shows that IECRL shows 
approximately 40% less system energy compared to PFAL family.   
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I.  INTRODUCTION  
The use of adiabatic logic technique instead of the non-

adiabatic logic design can considerably decrease the energy 
consumption in a large system [1]-[2]. Though it is in existence 
for more than two decades, still, its full potential has not been 
explored. One of the significant works was done by Teichmann 
[3], where the author designed various arithmetic circuits and 
implemented an adiabatic CORDIC-based DCT as a test vehicle 
to demonstrate the system level applicability of adiabatic logic 
for ultra-low-power digital signal processing [4]. In [5] the 
behavior of adiabatic logic circuits in weak inversion or 
subthreshold regime is analyzed. Through extensive post-layout 
simulation, it demonstrated that subthreshold adiabatic circuits 
can save significant energy compared with an equivalent non-
adiabatic implementation. Over the years, adiabatic logic 
technique has also found its application in power-analysis attack 
resilient secure logic [6]-[8]. Recently, a VHDL based modelling 
approach for precise timing analysis for 4-phase adiabatic logic 
families have also been proposed [9]. All the above cited work 
vouches the applicability of adiabatic logic technique in reducing 
the energy dissipation. However, according the authors best 

knowledge, none has described the adiabatic logic technique for 
data transfer application for wireless communication technology. 

The power resource plays an essential role in the tag 
properties since the energy source of the reader specifies the life 
time, cost and mainly the tag’s potential read range; also, this 
factor determines the functionality that a tag can provide. 
Moreover, the increased hardware complexity due to add-on 
functionalities, such as security and data-storage [10] has the 
associated cost in terms of high energy dissipation in passive 
NFC tags. When the tag comes near the reader, it initiates the 
communication by modulating its field. This enables the signals 
to be transmitted from the reader to the tag and vice-versa by 
means of different coding techniques. Miller coding is used to 
transmit signal from the reader to the tag, whereas, Manchester 
coding is used for data transfer from tag to the reader. Thus, in 
case of increased number of retransmissions when a reader 
detects an error in tag-to-reader data transfer [11] it causes the 
energy dissipation in a passive NFC system to increase. 
Therefore, we propose a method for Manchester encoding 
technique using 4-phase adiabatic logic for energy minimization. 

 
Fig. 1. Adiabatic and non-adibatic signals representations. 

In adiabatic logic, waveforms are more complex because of 
the multi-phase clocking and the dual-rail encoding of inputs and 
outputs. Thus, in addition to logic ‘1’ and logic ‘0’, the adiabatic 
power-clock supply uses two more logic levels where the power-
clock transition is a ramp such that all the four levels share the 
same period. Whereas, in the sequential non-adiabatic logic 
circuits a constant (DC) power-supply (logic ‘1’) is used. The 
sequential logic is one which has clock as one of the inputs and 
works either at the rising or falling edge of the clock input. 
However, the major difference between the two lies in the fact 
that in adiabatic logic technique, data (input) and the power-clock 
have the same frequency of operation with same ramping time. 
However, in sequential non-adiabatic logic the data and the clock 
have different time interval. In non-adiabatic logic, the clock is a 
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freely running pulse train with fixed time period whereas, input 
do not have a fixed time period. Fig. 1 shows the representation 
of the signals using adiabatic and non-adiabatic logic.   

The paper is structured as follows; Section II describes the 
adiabatic logic technique and its associated challenges. 
Manchester encoding using adiabatic logic technique is presented 
in section III. Section IV presents the implementation and 
simulation results. The paper is concluded in section V. 

II. ADIABATIC LOGIC TECHNIQUE 
The term ‘adiabatic’, is of Greek origin and refers to a system 

in which a transition occurs without energy/heat being either lost 
to or gained from the system. To have less dissipation, the 
adiabatic logic circuit uses a slowly changing power- 
supply/clock -the so-called “power-clock” to evaluate the 
function, allowing approximately constant current 
charging/discharging and avoiding current surges [12]. 
Decreased energy dissipation with increased switching time is, 
therefore, the defining property of an adiabatic switching. In 
addition, this slowly charging process gives an additional 
advantage of pumping the stored energy back to the power 
supply during the discharging process which can be recovered 
using a power-clock generator [13], [14].  
   

ED= (RCL/Tr) CLVDD
2   (1) 

Where ED is the energy dissipation, Tr is the ramping time, 
CL is the effective output load capacitance, R is the charging 
path resistance and VDD is the supply voltage. It should be noted 
that the above equation doesn’t take into account the energy loss 
due to leakage and threshold voltage degradation known as non-
adiabatic loss (NAL). The detailed derivation of (1) is given in 
[12]. Fig. 2 shows the 4-phase power-clock broken down into 
four equal time periods with each having 90o phase difference. 

 
Fig. 2. 4-phase power-clocking scheme. 

Based on the comparison results [15], the 4-phase adiabatic 
system is the most promising in terms of performance and 
energy requirement compared to single and 2-phase power-
clocking adiabatic logic scheme. The 4-phase adiabatic logic is 
implicitly pipelined and glitch-free. This suggests that there is 
no concern about the critical paths.  

III. NOVEL MANCHESTER ENCODING METHOD 
The idea behind the passive NFC system is the use of radio 

frequency (RF) for contactless power transfer and 
communication when contacting a reader wirelessly with the 
integrated circuit embedded in a tag. In these systems, the data 
through modulation is transmitted between the tag and reader. 
The data is encoded in order to reduce error rate and improve 
efficiency before being modulated. In general, the Manchester 
codes are used as described in part 3 of ISO/IEC 14443A 
whenever the data from the tag to the reader is transmitted [16]. 
At the receiver side (reader), the Manchester decoding is done to 
recover the data and the clock.  

 
Fig. 3. Manchester encoding waveform 

Manchester encoding is a synchronous clock encoding 
technique to encode the clock and data of a synchronous bit 
stream [17]. In the Manchester encoding, the logic ‘1’ is 
indicated by a ‘1’ to ‘0’ transition and logic ‘0’ is indicated by a 
‘0’ to ‘1’ transition. Manchester code is also called as bi-phase 
code, where the logic ‘1’ is encoded as transition from ‘0’ to ‘1’, 
and vice versa. Here, for both the above cases, the signal 
transitions always occurs at the center of each bit duration. The 
absence of expected signal transition at the center can be used for 
error detection. The waveform for a Manchester encoded bit 
stream ‘110010’ is shown in Fig 3. The typical implementation 
of Manchester encoding requires an exclusive OR (XOR) 
function between the clock (CLK) and the data bit stream. To use 
the same method using adiabatic logic is challenging because; 

1) The input and the power-clock both have the same time-period 
(frequency), only having 90o phase difference.  
2) Secondly, if the two different power-clock frequencies are 
used in the same circuit then we may require to generate them 
separately which will add on to the energy consumption. 
3) Finally, the use of two different frequencies will voilate the 
adiabatic principle and will also cause the energy to increase. 

Therefore, a different method and hardware is proposed for 
encoding the data such that the long string’s of 1’s and 0’s are 
avoided. One advantage of the adiabatic implementation is that 
since the input bit stream has the same frequency as that of the 
power-clock, the clock and the data can easily be extracted at the 
receiver side. Fig. 4 shows the manchester encoding using the 
proposed method. The method is described as follows; 

Step 1: Data bit stream is stored into the adiabatic register unit. 
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Step 2: Using a 2-state counter, each bit from the register is read 
twice in consecutive cycles, such that each bit from the actual 
data stream is replicated and forms a bit pair.  
Step 3: The complement of the replicated bit stream is generated 
The replicated bit stream and its complement are multiplexed to 
form Manchester coded data bit stream. 

 
Fig. 4. Proposed Manchester encoding for adiabatic logic. 

The hardware requirement for the proposed manchester 
encoding is as simple as the basic method. However, the 
proposed method requires few more logic gates for replicating 
the bit stream and then multiplexing it for generating the 
manchester encoded data. Nonetheless, adiabatic logic has an 
advantage over conventional  CMOS due to its dual-rail output,  
generating both manchester and bi-phase encoded data.  

 
(a) 

 
(b) 

Fig. 5. Proposed Manchester encoding design output waveform. 

 For generating the replica bits, the proposed method uses a 
two state counter which remains in the same state for two power-
clock cycles. Then the extended data bit stream and its 
complementary data stream are multiplexed. The manchester 
encoded signal is generated by sequentially turning the switch on 
and off between the data bits stream and complementary data bits 
stream. The select signal to the 2:1 multiplexer is generated by 
the XOR operation between the LSB bit of the counter and its 

delayed bit to maintain synchronization between the bit stream 
and the counter. The adiabatic design of the manchester coding 
for 8 bit data stream is shown in Fig. 5 (a), whereas, Fig. 5 (b) 
shows the corresponding outputs of 2-state counter, double bits 
stream and manchester coded signal. The input bits stream b1-b8 
is taken as ‘11100101’ as an example. To the authors best 
knowledge, this is the first time Manchester encoding using 
adiabatic logic technique is proposed and implemented.  

IV. SIMULATION RESULTS 
The 4-phase PFAL and IECRL are chosen for the SPICE 

simulation based on the author’s previous work [15]. The SPICE 
simulations were performed with Spectre simulator using 
Cadence EDA tool in a ‘typical-typical’, TT process corner 
using TSMC 180nm CMOS process at 1.8V power supply. The 
transistor sizes for both are set to the technology minimum 
(Wmin=Wn=Wp=220nm, Lmin=Ln=Lp=180nm). 

The implementation of Manchester encoding is a part of 
initialization and anti-collision specified in ISO standard 14443-
3, thus the energy dissipation was measured as the energy per 
cycle for 40 data bits [16]. The energy measurement is taken at 
1MHz, 10MHz and 100MHz frequencies for a load capacitance 
of 10fF. Table I shows that IECRL implementation has the 
lowest energy compared to PFAL. The increment in PFAL 
energy is not significant from 1 MHz to100MHz in comparison 
to IECRL. Though table I shows IECRL consumes minimum 
energy but as the load capacitance is increased, its energy 
consumption will increase due to the non-adiabatic losses 
occurring during both the evaluation period and the recovery 
period [1], [15]. Nevertheless, this comparison is incomplete 
without taking consideration of the power clock generator. 

TABLE I. ENERGY COMPARISON OF PFAL AND IERCL FAMILY 

 Energy Consumption per power-clock cycle (fJ) 

Frequency (MHz) 1 10 100 

PFAL 253.30 253.78 310.38 
IERCL 119.98 119.46 304.77 

Unlike conventional CMOS, adiabatic circuits are powered 
from the clock, requiring a separate “power-clock” supply. A 
power-clock will consume a significant amount of the energy 
(analogous to the clock generation in conventional CMOS). It is 
important to bear in mind that power-clock circuitry will be able 
to supply power to considerably more circuitry than the 
Manchester encoded design presented here. Nevertheless, it is 
appropriate to consider its energy too, which is often neglected 
in the papers on adiabatic logic technique presented in literature. 
Power-clocks can be generated either using a capacitor-based 
Stepwise-Charging (SWC) circuit [14] or inductor-based 
resonant circuit [13]. Since the inductor-based circuit occupies a 
large area it is not suitable for NFC application. Thus, an SWC 
based power-clock generator is used, as found in [14].  
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The simulation was performed for the 2-step power-clock 
frequency of 10MHz (ramping time of 25ns) supply-voltage 
1.8V and 10fF capacitive load attached to the output of an 
adiabatic core [14]. The reference clock is taken to be 40 MHz 
for generating the power-clock frequency of 10MHz. The tank 
capacitance chosen for all the logic families is 5pF. The aspect 
ratio of the 2-step-charging circuit for both the logic families are 
taken same in order to differentiate between the energy efficient 
logic designs.  

TABLE II. ENERGY COMPARISON OF THE COMPLETE ADIABATIC SYSTEM 
@ 40MHZ CLK FREQUENCYAND 10 MHZ POWER-CLOCK 

 Energy Consumption per power-clock cycle (pJ) 

Frequency (MHz) Controller SWC+Core Total 

PFAL 1.040 1.524 2.565 
IERCL 1.002 1.098 2.10 

Table II reports the energy consumed by the adiabatic system 
including the power-clock generator for encoding data bits 
stream into Manchester code.  As the adiabatic core represents 
the load to the SWC, the energy is measured for the controller 
and the SWC by measuring the current at the supply voltage 
(VDD). It is also worth to be noted from Table II, that the energy 
consumption of the controller for SWC is almost constant for all 
system size [3]. More importantly, the energy consumption of 
the SWC for PFAL family is approximately 40% more in 
comparison to IECRL. This is due to the evaluation network of 
PFAL family connected between the power-clock and output [1] 
which adds on the extra load capacitance of minimum two 
nMOS transistors (drain terminal) connected to the power-clock. 
As a result, PFAL presents a large load to SWC, although 
showing a decrease in output impedance.  

V. CONCLUSION 
The paper presents a novel method of encoding data bits 

into Manchester coding using adiabatic logic technique. The 
proposed implementation generates Manchester as well as bi-
phase Manchester encoded data simultaneously as it is 
implicitly dual-rail logic. Moreover, adiabatic logic does not 
require clock signal to be exclusive XOR with the data bits 
since the power-clock and the input have the same frequency. 
At the receiver side, the decoding of the received Manchester 
coded data take place, where the real data and the clock is 
decoded and will be checked for collision. The only 
disadvantage the proposed method has is that it doubles the bit 
duration which makes the proposed method applicable for 
NFC application working at few MHz frequency ranges. It is 
concluded that IECRL consumes less energy compared to 
PFAL at 10fF load capacitance. If the load capacitance 
increases the IECRL adiabatic core energy will increase [15] 
but it is anticipated that the overall system energy will not be 
more compared to the PFAL family.  

REFERENCES 
[1] Sachin Maheshwari, V.A.Bartlett and Izzet Kale, “Adiabatic Flip-Flops 

and Sequential Circuit Designs using Novel Resettable Adiabatic Buffers”, 
European Conf. on Circuit Theory and Design (ECCTD), pp. 1-4, 2017.  

[2] E. Amirante, A. Bargagli-Stoffi, J. Fischer, G. Iannaccone and D. Schmitt-
Landsiedel, “Variations of the Power Dissipation in Adiabatic Logic 
Gates,” International Workshop on Power and Timing Modelling, 
Optimization and Simulation (PATMOS), pp. 9.1.1–9.1.10, 2001. 

[3] Philip Teichmann. Adiabatic logic: future trend and system level 
perspective, Springer Science & Business Media, vol. 34, pp. 10-14, 2011. 

[4] Ph. Teichmann, M. Vollmer, J. Fischer, B. Heyne, J. Geotze, D. Schmitt-
Landsiedel, “Saving potentials of adiab, in: Logic on System Level: a 
CORDIC-based Adiabatic DCT”, 12th Int. Sym. on IC, pp. 105–108, 2009. 

[5] M. Chanda, S. Jain, S. De and C. K. Sarkar, "Implementation of 
Subthreshold Adiabatic Logic for Ultralow-Power Application," in IEEE 
Transaction on VLSI System, Vol. 23, No. 12, pp. 2782-2790, 2015. 

[6] Himadri Singh Raghav and Izzet Kale, “A Balanced Power Analysis 
Attack Resilient Adiabatic Logic using Single Charge Sharing Transistor”, 
Integration, The VLSI Journal, Elsevier.  
https://doi.org/10.1016/j.vlsi.2018.07.010.  

[7] Himadri Singh Raghav, Viv A. Bartlett and Izzet Kale, “Investigating the 
Effectiveness of Without Charge-Sharing Quasi-Adiabatic Logic for 
Energy Efficient and Secure Cryptographic Implementations”, 
Microelectronics Journal, Elsevier, vol. 76, 2018, pp. 8-21. 

[8] C. Monteiro, Y. Takahashi, and T. Sekine, “DPA Resistance of charge 
sharing symmetric adiabatic logic,” in Proc. of IEEE ISCAS’13, pp. 2581–
2584, 2013. 

[9] Sachin Maheshwari, V.A.Bartlett and Izzet Kale “VHDL-based Modelling 
Approach for the Digital Simulation of 4-phase Adiabatic Logic Design” 
28th International Symposium on PATMOS’18, pp. 111-117, 2018. 

[10] T. Plos, M. Hutter, M. Feldhofer, M. Stiglic and F. Cavaliere, "Security-
Enabled Near-Field Communication Tag with Flexible Architecture 
Supporting Asymmetric Cryptography," IEEE Transaction on VLSI 
Systems, Vol. 21, No. 11, pp. 1965-1974, 2013.  

[11] X. Deng, M. Rong, T. Liu, Y. Yuan and D. Yu, "Segmented Cyclic 
Redundancy Check: A Data Protection Scheme for Fast Reading RFID 
Tag's Memory," IEEE Wireless Communications and Networking 
Conference, pp. 1576-1581, 2008. 

[12] W. C. Athas, L. J. Svensson, J. G. Koller, N. Tzartzanis and E. Ying-Chin 
Chou “Low-Power Digital Systems Based on Adiabatic switching 
Principles”, IEEE Tran. on VLSI Sys., vol. 2, No. 4, pp. 398-407, 1994. 

[13] Athas, W. C., Koller, J. G., and Svensson, L, “An Energy-Efficient CMOS 
Line Driver Using Adiabatic Switching”, Proc. of IEEE Great Lakes 
Symposium on VLSI, 1994.  

[14] Himadri Singh Raghav, V.A.Bartlett and Izzet Kale, “Energy efficiency of 
2-step charging power-clock for adiabatic logic”, 26th International 
Symposium on PATMOS’16, pp. 176-182, 2016.  

[15] Sachin Maheshwari, V.A.Bartlett and Izzet Kale “Energy efficient 
implementation of multi-phase quasi-adiabatic Cyclic Redundancy Check 
in near field communication”, Integration, The VLSI Journal, Elsevier, vol. 
62, pp. 341-352, 2018. 

[16] Identification cards - Contactless integrated circuit(s) cards – Proximity 
cards - Part 3: Initialization and anticollision, ISO/IEC Std. FCD 14443-3, 
2001. http://www.icedev.se/proxmark3/docs/ISO-14443-3.pdf. 

[17] Y. C. Hung, M. M. Kuo, "High-Speed CMOS Chip Design for Manchester 
and Miller Encoder," 5th Int. Conf. on Intelligent Information Hiding and 
Multimedia Signal Processing (IIHMSP’09), 2009. 

 

Design, Automation And Test in Europe (DATE 2019) 1597



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (None)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


